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{nterieukin- i (IL-1) plays a major role in the re»i]jaU<(« of bone marrow stromal ct'Jl functSou and hemato- 
poiesis. It is known to indtife ?>t.>cretioo of the heuiatopoiotic growth factors granulocyte coiony-sfinnilating 
factor (G-CSF), grantilocyte-macrophage CSF (GM-CSF), l L-(>, and ll.-S as well as lL-1. itself in stromal celis. 
We investigatetl the role <tf il^4/i*m<»dii»t«i growth factor production m the human stromal cell fiiie L8S/5. 
Using Uposome-mecllafed DNA transfer, two stromal cell transfectants tliat constitatively express IL-ljS anti- 
sense (AS) RNA were genenited. Expression of fL-1/3 AS RNA and Ih-lfi RNA was determined by RT-PCR. 
The j$fromai cell transfectants were strongly impaired in their endogenous Ih-lfi production, and this effect 
wjts present even when strong IL-W iiidacers, sach &s Ih-ltx and tumor necrosivS faetor-a (TNF-<*), were used. 
Reduced endogenous IL-ljS levels had no effect o« tlie coastituthe production of IL-6, IL-8, and GM-CSF 
measured by EtfSA. In contrast to lipopolysaccharide (LPS) stimulation, IL-l«-mediated stimulation of GM- 
€SF production was significantly reduced in AS transfectants. TNF-« induced OM-CSF production was als<» 
reduced. lL-6 and IL-S production was increast'd in transfectants, suggesting a negative rt'gulatory role of 
Ih'ip in L8S/5. This new approach t^lng AS technology to specifically target constitutive RNA expression 
will allow further characterization of the bone marrow cytokine network in normal and malipiant heraato- 
p<>iesis. 
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[ -loth- [ )OJi.-i)(k i LL-lii Is. .t i3i«h!\ LM(n{tle\ {tiocej-j, Main lv. 
li)l;tr eleiniiiiis the bone itsaiTOW imcroeiiVinmmijrit riiptiiat- 
ui > !k-nu^o^><^^e^i!,3tl health attd in Jiso^isc include s.liAnK»l coSK, 

klip-w it- t-ndyiheJiaJ cells.. and the j)cinaK){H'icUCt;eJl» it5.elt 

l>y these ceils niauHam lite fuociKsnai ititegniy ot tim nit- 
oriieiiNtrotinienf'' Tl:ie esJahlishiitent of lottg-terni foono 
nunow cultstjv N^sft-niN itsjng strotiiai cvli monohiyejshifs ji 
|ov\e<i jnvei.tjgoUk)n M hone raaux>w teg«iator> procci.i.e'* w 

Although a nuiiiiwr ol spontaneously itntiiortalixed tmtrtno 
stronml ceil have been repoxtedo*''' atieiipts to gener- 
ate hutmtt bone ntiimsw sirottsaf cell Itnes niereiy by serial pas- 
sagitiji have iatlecl. Siti^ttin %'triJS 40 {SV40) fransformaUon has 
allowed the establishment oi' pen«aiie»t marine'-'^''' and human 
stroma] ..ell lines'-'' SV40. transformed Uti/5 stronw) cells 
hjvelveii ^^t.>wll -ujipon thoprolitcratiotioi'CDU hi(m.>n 
^.t'ld H K i veils, \Mt)i t ill i\iiuu)EU>U'olon>-kHE])inj>>.v;l] fCK''^ 
proditctfiXi !i:tief' i weeks .--"^-'-■■^ 

The .ti)(ii>t th<. picsccii sisiJ; \va-U>c\)tEi»ciotho (>>!c ofsid) 
nui) (.e)i-den\edlL-)/i on thevxprvs-iiniiot ondi -'t fkMistn iivtlt 
iack'js jt) stionu! cells uTulei %<iu<-»s s1tnu)l^k'(^ t,.>nd!(i->n«> 
seiiiiat^d tvii human Ixtn^. njaiios^ su na ! ^<11 u uiviiv- 
yiiis dcttcwot oNpa-Mion uf cndo^vnou 11 1^ i ns[j 
tut!\ ■ H Ui uiuscu-c (ASU^N'\ ckpiosN 
stixsntitl cell Ijvie, (Jytokinc prodneoc!)) by .stiofna! ct:Hs cx- 
pJVa-.iu" th< (1 i \S (.un.tiuvt ui\t >) [>>,i!^d !)i.a< i \ Ji u us 
stu.md;ik!rv ctindUMsns. Our resuiis sugaes! a dttierentiaf tesjii- 
Liion niccti .m-m i f il i/i <. n the cfido -enuus K.\pussu)ii ot 
\.i!i<susjirov,th 1 Kns itt s!n uwl t ei[- Ibis new approach will 
i-ikitai.kn'' t!l^>n>^i 11 io uep<.iR!>.!i! vNk'ktnc tegulatjon 
m ttormijl and maiianiint hiitniui hentaf.opoicsjs. 



MA'I F.RIALS AM) Mh'\ H{)I)S 

Cell cuhure 

The lattaao Kine hwoow sEk )u<i) ucti line i (kmdh 
phnidedhx ¥ 1\ iniei i\vasusL 1 fn ail •,tli■)le^ Cells « ^ re l»1 
EnriXl in McCov's 5A nKdiiira ( Biochvom. BsMhri. Geimanv^ 
supplotivstU.UMth > tmiK>i L -):ku,nnuK- " ! tn\! /> mei ap 
k'cilkiEtoU,;-! 1' \n(jhR>tiu Axnniv v<.<(k' (CdBrO RR! 
InvfiJEtnanJ k i so^!n[^>n v.>itsiM)o j<<! U> ('Oi> il ponjLilbn I 
H%M)ti st(0[iui)(i\i,!n,.it)d-5M5E HiKtnt[i!f>teiiC)ftP 1 < s^tdinsn 
hicjrbonak-, 1 mmu!/) sodtuEn p\tuvj(c ON t uoEfoss^nua] 
arum.-, jctds d 1 mnud L monoEhEOi!K<ci.>[, 0 C i ttuwl/L h\ 
di.vAiUsmie.i: ^ . knaUMunovctuEnilHSi nu) □ iwise 
sertmi iUretner. t<nckenlioieri, Uemitmvi and mjiintawed tn 
n isks Ai medjunncnov^dl veils cjnvui e>>v uilliKEfil-iveEswere 
dota^tii" 1 v^-jti) Nphatc indiofal s.il)u.> (PBSi i.onUinni)s; 
:>in\ u\ps)(i/iiP:\ eur^ iHu.v.tito£ni md HLDltuieti. 

KeconibinanE human iL-l« frHnlL-la). rHstlL-lS. md 
)Hnr\'}-.> pu! lia h<M)iCKn/\u5e (( ^imhiidge, MA • 
I )t ---poi^ S..V. , [.H KtcvLRSj (1 V h> tu fun , all SCO? B8j was oh 
tafned itixnSiattxi ',l>eisonhoieft,(>i.nnwi)0 MomKioti.ilann 
boiliestmAbito HulL l/i, H«JL 6 and Mee li . Ji were piirtiias&i 



, ^1 ^ . siMinfteapoifc.MN) mVrM^. Hn(,M CsF 
ifiKiiue.i ,1- ,) L-)Enpietc BiAtraic' M iS\ Asntii tjoin 
'ktwtsiiam Lite Stietico ^Liitk- rjiatE.-mi I K > All nn td u 
hioU>e\ icagenK Encd toi ^l.HDn'j -no] ikil b\ P( 
E(<;r(">.t)C!. (MaEtnhetHi, GcEEnaEtjj OeneU'-jEiKi tnlLac 
was obtained IVotuCalhiociiern CLji Jolia. CAV 

AS o!'i:()t>U( h olidf s <ir(I Ri\(}',e H digesiior 

riio fo!l<>v\ii,p IL-!^ -diuAnnJcolfdosxveie designed oft 
the Kisi^ 0! a EtOEilEomolag-t scajvh v^UEipaEtng th- HuSL l/i 
gene " ' ^^^th iMlvi axatlabk sojiJOEt^o^ -U Ehc huiEian puKtmi" 
Hull \^ 5 Cf -XT'-.Of TuCTTf A-'.V A ^ Unll J/^ 

as: ^ [ n ( t 'VI '\ia n.KX ; mu ii-i xsi 

G{ I1GU}\G1t1Gi i Ohj.HutJentiae-. nou,p<. 

did. ioi lliti! 1/^ (\<>nsvnso i'(,(M(<\t< \U \ \ T \ \G 
GAAG ^ ^ <H .pe^.ijK k<j HnIL 1,^ m sense OEieni,3tiOE( 
^Scns^ ^ VQC,A( ClCHdW i< TkV, -'i wio . ni- 

pkned as ^ontiok loi,.! mk\A It mi tlie pi.^wn-vMi. <e!i 
Ime HL- (>E.) siirtiulated ovedusEht with H,( Etamt! [jhorbol mvi'ts- 
tate acetate i I'M At tSiema) x^^ai nsed !».> test toE ipei-thv .ind 
eihcjetitbft)d)neoitheohgoftiicieottdestuHiiIL 1(3 KKA Kaeh 
oligoBucIeottde was iticubat<?d with total Rb* A, ioUowed by d j- 
E;esti>tn with RNase H and traoscriptton i^f mUNA tnU) ittst 
strand IL'ili cDNA bs m IL- l/3-!>peeifi(. dt-AMHUcatn pumoi 
U e lEiioitm ol JI ]B cDNA olnainedattei RN'a.sc H ttoamjeiii 
,1-, as^ej.M.d (>> scmujuatJtative RT PCU (ism.c li Ifi spctil ic 

-Mt^eEsu^-■i^^^: . (-JOCtgctctoggattctctt. il 1/^ i 

ACiTGAGTAGOAGAGGTGAGAGACSOCCrGG) and 
,:<. t m KT R'R pn,)dt)ct to enwiie comparabje atmtunts of cDN A 
used as template. 

Il^lfi RT'PCR and preparation <>///.-/]« AS <orslnu h 

T.-'i.sl R\ \ .V js e\t!a^ied iu>H3 the HL W) vciJ hEic usmu the 
RN-\/«tl R Isolation meib«\l BnolK adheieitE n!.Mi«->l.n ei » 
oi Hi (■>'}. el KsintuBlaied lOnsj/inl FM'Vl<*rf>h w^i^ hsc(.ldi 
i.\t!) tJsin^^jiEi nitdtiK, tin'Wan.ite^ilEimolmixttJji^ t<slkA\e(lH 
vliloioio))tt cMtacti.tn md pioi^ipilalEoii in js.op!t.'pa!t.>! \vfth 
gl>co5;o)t The R\\ pellet «,is v^j^jhed tn Ts", etiwEiol and 
SNA stihjtt3li.?ed tEi watei («epaied isc lice h\ dtcihvlp>(o 
carbonate t.DHFG't ti etiUnent. 

Hrst-strand -.miHil-s^s was pertof ttted In nifiiEtig jug Lt.]fu 
tar Rs^A, f> jamcjl/LriitwiomhexamecohaottucleotidestFerkfn- 
1 dnter/Roche. Brauchhurg. NJ). 0.6 Jiunol/L dNTP n»x. atid 
) i) ritrtwI/L dtthkilreitoi (DTT) wi(.h buffer (50 t«tiwl/U KCi, 
n.! imnoi Tfds-Cl, pJl S..?. and 5 runiol/Iy MgCl^ m a vohinte of 
n) (i)), heitting f:o 95-'C for 5 mn, axshttg on tee, and ilien 
Eiddtns H);«nUNasm {Pcrkm-Hinter/Roche) and 2()/j.r[t iiiuritte 
ietEi<enjia vims (MtiLV) (Ferian-Iilnjer^octie) to a totttl voi- 
lime ot 22 (il. Ttie mixture was lirst incubated lor 10 irtiti at: 
attibiettt temjjeratore, Miowed by 4t.t"C for 4t.t min. attd fit)' 
xsfied after 10 )^tin at aratnent terttpefaiute. Atiet tjr.si-.sttaEtd 
synthesis, Hull-- 1/3 was antplified with 50 ptrKtl/l.. oi" etich 
ptmiei .JEid 1 25/t Ai}-Epht,U( i)ISf-\ polytnetiise (PeikiEi Mmei' 
R.^uhe'i ttsii).. up 1 1 Ki /e! <.l)\ \ mix ill. 1! \H suisc pmtvi 

- : ['rw; ' \i'iG< \ \tritiici<;\A<K \c,< 

( ^ il i/jASiumei^ n'if.uATOi i'wcAAG- 

GAGCACTTCATCTCTTT^ ^ «eEe to ^enu.ao .t i V 
t»p ttapmetit, x^heieas tiie IL {{i sceem? piituet lu LOtnbtnaltOEi 
wtthtlEC IL-^ AS pttritcr '^'-TTTGGATtCAGAAGATAGOT- 
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tu>l (. Aam RN-\ «.(^ siihttrkij to RT PCR iistng ti xtm- 
■vp^cilif ynmci-. t ^oin, pjtnici -> TfCTOTnOCATrrAC- 
G 4. AC r < , AS p, imct > -( U -Vi .O \ F F FC .( K A< 
C.\T =i 1 \iiiplFH^x!t.>n was ^dmcJoul ioi ^s^x n ! niiu 
at 94 1;. ! ntni at 5.*>"C. attd 2 kmi at 72-'L. with a iO-imit t-x - 

(Hybatd. T^-Muk'I mi ( (s ^ m 200 jumoL/1 dNTP tmx aiicf 
Perkin-hlnwi f.i jiuiltci V<^V [n.>ductswt5i*; visualbedbj UV 
illuniinaniJju^i i~ihKliunt!iiotni(lo-st{tuicJgdb.fono%\<>d by ex- 
ci^iion (>t"bau(K «uh 1.01). vt -j/i. and isoiatiiKiitf DNA usinga 
Fit-p Gojit.- D\'A viiDiK ui.xi ^i^tfrtifBio-Raa, Hercules. CAj. 

The coreect sequetice a! the PGR pi-odtictsof 136 bp and 402 
bp m Itnpb was veniiedby se<ju«ttct!)g,and esich IL-lj£f itisert 
was cloned as BiiiiiHiyhcoRI inigments in reverse orientation 
uito the pcDNA i.l (inviirogen. Leek. The Netherlands) de- 
rivativtf expression veciorpCMVEx. Araidorasetpenceof 106 



sftes .imi used as .! tnock fnonseDse) comrol. 



Generation and PCR analxst.t oj .ttahh^ tmrtsk'ctatU.t 

L^J^"i cotis nLR- Ciiti liiskt-kd wtlh \S tt^nstrtKE t ni tnj 
uihci ihc Mfi hp U U< ifts^ct ..ksiMiti^d [HMX^kHuII 

cafwtik lipi.viou- tnech tkd D\ V tj nistu sisifu \ [ i i_ ■> di 
okoyioxylpiopv if M,\ N tiin«.ih\ 1 nnnuinumi nuihvl Milj ik^ 
( D()TAP> [ Roche Ui agn>->s{ it. s ) Stabi 0 ii <tn slci. unt v v\ ci i. > 
tahlished in the presence at Q4]H i-yntontiauou 'JO'"! 

jug/nil). 

For genonsic PCR analvsis of IL-l/S tunst<xt<mt^ u\ 
iiacis from f-.'i--2 X fO"" ceits were prepaid !>\ K<*i>, it>«i 
at 95*^'i:; in ?.(; /i! water) and proteinase K tnwttwtit (4'X) /tfif/n)! > 
for 60 nrin at foiloweti by heat mat. tn anon k» 10 mm 
at y5"C, and subjected to hot start PCR using the pcDNA .i.l 




001 ACCAACCTCT TCGAGGCACA AGGCACAACA GGCTGCTCTG GGATTCTCTT CAGCCAATCT 
061 TCATTGCTCA AgT^TCTSAA SCftSC^^Tig!:; CASAASm TSASCTCgCC AgTgAAATSA 
1?1 TfiGCTTATTA CATfiflfifAAT GAfiGATGACT TGTTCTTTSA A6CTGATG6C CCTW-CAGA 
181 TGAAsjfeCTC CTTCCAGGAC CTGGACCl'CT QUXKm^ TSGCGGC^FC CASCTACSM 
241 TCTCCGACCA CCACITACAGC AAQGGCTTCA S6^A8G(;^6C GTCA6TTSTT GTGGCCAIGQ 
301 AC A/^CTGAG , 6 AAGA TGCTC ^ ^ GTTCCCTGCC ^ ^ CAC/^ACCTT CC A3 S AGMT ^ GACCTG AQCA 
361 CCr?;C;r[TCC ^CTTCATCTTl SAi^SAAS^C CTAIXTTC;!;!; CGACACATGS GATAACGAGS 
421 CTTAraTGCA CGATGCACCT GTACGATCAC T6AACTGCAC GC TCCGGGAC TCScAGCAAA 



FIG, 1. ^^) liu opKssionosusinK! (..■.[■ c-Misdii.ir,, , II..!;-; .\S RNAof4(}:! bp: pCMVi-AhiL- [/S (AS.? ) Ooo 

[L Iji fraguicui ot 4'..!i hp in k^.ii.ath i;iico[np;i.s.siEtg iiiii transliitEon .uiitkttkin codon (ATG.) irnd e.Kon/iniioii spjiLkie >.\\.iiri for 
!»■!>! 2 e\iia-» was gcneraicd by FCR and designated HuIL- 1 AS2 (402 bpj, rhe rragmeni was doitcd iu AS oricntatioti into a 
pcDNA j doi i%iilive enlcaryoJic expre<a*ion vector using ihe EcoRi and BatnHi sites;. Expression of flie sequence is driven 
b> the CMV pnxiioier (CMV) ttnd t^fed with a poly A taii from the bovine growth homtone gene (BGH.). Further coniponcnts 
ivf this vector c>in'*ij,t oi .1 T7 and a ,SP6 {xjiynicrasc initiation site, respectively, and tlie /3- tactama.se gene eonienifteantpiciliin 
re>tftance (.AnipRj- (.Bj The htinmn IL'10 sequence generated by PCR to he cloned in AS orientation. IL-!jBASi (.r^6f>p). tripk> 
sindei lined, !L-ljSAS2 t402 bp.t, solid undetiined; arrows, exon/'intron splicing sites. 



vectoi-'Spectfic sense prnnac 5' -ACGACTCACTATACiGGA- 
GACC-3' and die 3p!«0[wm(-e IL- specific AS prtHter {!:<)c 
die m-bp iragtm-tn'of IL- i/^; 5'-TCK3AAGGAGCACTTCA- 
TCTGTTTA-:r, and (oi- the 402- hp fcigiiient of 11.-1/3: 5 ■■ 
U< \\<.\3 V.ui i< 1 K 1 ]< \ \1 1 \ 
coittro! to verity correct si/e aiid expi-ession of il.,- 1/3 AS KN A. 
om sample of each tninsl'eclatitwas subjected to hoi stait FCR 

Eiu) ^> untii^W ) kNA oj th(;ftcon)>cni(^M-,uct^c.uu 
sul iv^t 1 1 lU {-"OR usmfi /iavtin spoLjlii. p!(TlKl'^ is 
NtitUd >[ sjns.m pnmtrsU the rnjonts vtn u >)Nt<in<.i "cnt 
\niphlK lUou \ I { iJoHii^iitu ^5 k.'n,it.M>M jiini <u *M t , 
1 mm m "^h C nil tnin n ''2 C, <i K^-Jtun c\teBMon.it 
f<,t ihe jd^i c\t,[(. Pt R pt^ iovfv were haciiOBatcd In clci, 
tfuphorc^ts tn 1 / .igan^>«gels iollowedin Souihcm blot anal 
\ sis uMfig '1' end labcletllnbiidi/dtioopi inieis s-pccitli, toi the 

I Vi bp f)<jei\iu>t ml 402 l>r tui?)iKnf 1 1 11 !/'■{ u hn .Kirn 

(.. vtokine. mmufioassavx 

Iht pjx-^.uw t wM ( sh N< , K 
HuGMCSl ^\Mtt Alt. hunt. k s tu >.<.s> < !.<.oi» 
3!itndtd i>> U)^ uitti It tuui I (it^ ^suisitK Jl !/> H t> tnd 

II f. vw-iw. niujMitul H h! IS K HjtcUv niivfODtu vsdh \vc)c 
^o.(lcd (4 MS inii vMih .mt) il 1^! (t-ksne 2M)S ^I), .mo IL 6 
{clone 6708. IW or anti-lL-S (done 6217. i li capture antibod- 
ies. SantpJes to he tested were added se<:}ue«ttiiUv. lolJowed by 
the appropriate biotmylated secotid aiiti-iL-1^ (iOO ng/tiii). 
anti-IL-d (,2.'> fta/mlj. or aott-fL-S (20 n^rnn niAh directed 
agajBStdif teiettiepitopeson the cvtokitte molecules and avidui- 
conjuaatedhorseradishperoxidaseUlRP). Bound cvtokmertiol- 
ecuks were reveafed ajfontrieincally atter the adduum of per- 
i^\id ise suhstfate Ihe seosinvuv ot the .i-.vt\s h&s been iound 
to be m the order oi: 1-.^ pgAtil. 

I« the cttse ot IL-i/3-comammg san^Ies. jisejabrane-boiftid 
lL-)0 was dciermmed, Adheicm celi laveis were detached bv 
jxicuhatiiiH; ttie tlasik i:or 5 rinti st 37 'C wttti PBS cotitamirt!! 
0.05% trvpsfii/0.02% BDTA. Cc\h were sedlrtjenied attd sotti- 
catijd. aad tlie extract was tecotistttutedm I ml PBS. to hetised 
wuhotft any turtherbtoehenitcal ptinficatton ior the 11,- ^^ im- 



(;< rt'tuliDn <]l liuHw hot t */i«?/(ni stromal rt'il 
tmnspaants expressini^ HuiL-iji AS ItNA 

To study the role of II.,- \ f} an the reptulaiion of production 
of such hensatopoietic grosvth iactors; as GM-CllSP, 11.^6, and 
IL-H hv stromal cells, we e.siahUshed htiitffin bone narrow cell 
tra!)*ftctant*that constituttveh exptess HulL-l/S AS RNA in 
otdcj to det!nc>>equcncc'*\\ithiEi the HtjlL-l/S tnRNA tijai did 
not shovv hOTMologj u> vitt> httnian seijiieficescutrently knovvu 
•nid lould th(')Ho)c he fatj'elcd eiTKicutf> by AS RNA inol 
■ (.til.'s .1 Bl \sr\ iti^nuvu! ^CArch of the II ]fi btctic wiili 
avxulaMo sMjUi^ii ■ J iijc htmun genonic was. conduncd 
rhi>v s^vjuetKi. ii'SK i)s wuiiiu the fL \f3 niRN \ ■ihowjiig no 
n [>w iK-niokiij\ (o other human setfucncc!* wcic dehned and 
kiithei cK<jitBncd tvit spe^iiii, and ctlitient bsnduii; h> IL Iji 
AS ohsonncleofidcsdetivcd !iomsc(juem:esot those three noa- 



i)Cjrit.>logotisregiDns,.The|.itidtngo:f AS oltgonucteotidesto IL- 
1/3 KNA Oi) iticKfjatioi) with torn! RNA irom ;!ct!v;tted HL-60 
cells expressing high levels of IL-i^ RNA ied to the formatioKi 
of various degree* of DNA-R.NA hyi>rids. Ireatnietit with 
RNase H, known to be aciivated by DNA^RNA hybrfd*;^'*^ re- 
sulted :m specific cleavage of the lL-1^ AS oligornjcleottde- 
Hu!L- \ii RNA hybfids as assessed by at):t[}lificat)on of the re- 
niaining IL-l/i RMA ttsing semiqitatiihativc RT-PC;R, with 
co.HJptirtible amouitti, ot' /3-tictiti RN.A as, control (data not 
showtO. The j-esnlts ohiaitied iroj:n these sttidies indicated that 
IL i/> 'VS ot^!>uuKl.-^ ud^s sfvciiie In IL ](< s^qui,nt,>-- cn 
(.ompjNNcdby i.\on J c\.oii 4 uould sutlKJcntK indui.vi.kt\ 
age of HuIL- 1/^ R\\ In RNAse H vompaiea wuh an 11 Ifi 
AS ohgonucleof tdebmdtng to a se<juencevvfth»i regKsn and 
a settse ohgonncieotide used as control. 

Thetxjfore, two IL-ljS Ira^ajsnts ot 136 bp and 402 bp tn 
length entofj-tpassingthe uatislatton ttiniaiioacodon t. \TG> Jttd 
exoii/tntron spltcingsiies for the first 3 esonsot the IL- Ifi getie, 
f cspectivelv. were generated bv RT-PCR attd desigtiated HuIL- 
l^ASl (136 bp) and }ML-1/JAS2 (403 bp). DitTetent con- 
structs, each conjposed of an IL- 1^ frasmeator a 106 -bp non- 
scn.se se<jtjenc« (NS) clonecf under the ctsmrol ol a CMV 




¥\C..Z, 1 SsS,'s»,jj,-iccicd..Ji- •NrR-n.gSiiiil ]fi \SR\\ 
The hufuni siEMmal veil Im^ J ^ wa'- tiaiiMecIcd w)ti) the 
CMVfAHwfL-lASl and CM\LXA.s2 .oijstutas. EC^pecttvel). 
and cotran.stectcti wuh the pSV2nco pla.snnd lo cottfernconrycffl 
resistance. As an iotettial control, ceils were also trans- 
Iccted with CM\ EX contanmig a nv>n<!cn-,e ■5cqttcti.,c oi" 106 hp 
iCMVRXNS^ Ttjasj«!atiK -elected in tiK pieseu - >1 
G4tSand seioeiiLd t,n stahtL mtojkitjonot HuiL ) \S i)N \ b\ 
.cenomicKn^ tistnt-xcnot -.piuli. ,Jud Huif h!.uUt-,^u^L s^e 
Lttte ptiniets 1 ^S/s, p.tu'i.kti ^^it lin^ ! SS^ \^, I ^l.1U 
ttansiecicd with a vecior coRUtttime a n oris [>eci tic u to tt sense"* 
eomnit L>\-\ scquetitc Lbh ^ii IH-X^l LS^ ^ -.ciisiramk-Ued 
wilti Mb bpJhill ^SD\A!I.^gnlent l^;^/^H >l 
i AM tiiinslcctantasuhjectedtt) K""R ni the pie^cni-oi lij 
ng C^MVEXHuiL"lAS phisniid as cnnlrol, L8S/5iL-l/SAS2. 
satiw as L*.S/ML-li£{ASl boi tianstccted with 402-bp HuiL 
lja'\S DNS fras;tnctu. 1 hSMI IjtJ^SC < i\lHmn f/8 AS2 
Etnnsfeet.ints.s»hiCi,tcdto PCR tn the j^re<enceo( It) ng CMV]~X- 
HnlL-l^.A.S plasnnd as conknl. 
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B 



■ n Huli I! \ . 



i.tK utuii 



oi li i/i RNA iti thf piescnct: v>t IL I/i \S RNA ! SV^ Us i \s u i .»f ^^pi. <1 n 
cv-»mp.ne(.l \\i\h the L8iS/5 NS cotitro! or the L8S/^ jxitont .K 1 J R\ \ tun,) th. pc nion.\ 
bjon ■^EinmLjtiJi} wjlh in ne P\1 A/mJ for 6 h> an.1 H.ipl.iv - ^ m..i \^it!u nt u n.jit.ite wc- 

tofiUt'K rt-spocijs- K (B) 'VnipI]liL.iiior3 1 f /i ,i.ntu It iW. t > cfinp lU ih. Jdtiu u) inmur 
fi-mcxm RJSA was aniplitied. L88/5, pitrentai cell hne: UXO NS: LSS/5 cells mmsiecied with a 
iruMi^en-,c „ -xiti. 1 l>\ \ scqiu-m I l/*\S] 1^V^ „s ,i u)s!ouoJ u lih H^ bp Hul{ !p >VS ) )\ \ !i \;ujcm, 

IfiA'^l Uiirt cciN tnuivK\itJ vulh 4C2-bp HiilL-f;^ AS DNA Hagtijent, No lo«iplatc. !^CR contj.>[ ^tUiout U\\ HLfeO. HL- 

fectiiflis stinmiittcxi with 2(H) U/nU IL- J^ for 8 h. 



usiL i^-' yM Vin ilie 
1 eithta- in rtsedium or 

k-vekot {ll IjSRNA 
) ccU fine iwhiih had 
jsui i>} ^Mfno ami ncg.ttnt' 

nOttSpcCJtK 



kM-y >!K C\piC-Mi111 \C<K i (! ^UiC i-^aU)}!i,i ^ •>Ri fCvtt kthM) -.iU'-. 

01 HinJllIApdi Mlo u\ \hc NS mi>^k v.<^iUroi woic prepared 
.mJ dci!gn.n«d pC M\ fAHiiiU ijS^SI » ASi i, pCMVh\HulL- 
>AS1) oiK! pC\1\}-xNIS 'NS\ ic^peuivd)' (Fig i) 

stfoiiia) llJI Iuk I '^S<^ ^U[Jf^^iLLtcdvv^t1f tdo '\"> ^t nstl^KE^ 

Uottiii ill She prv-sttK<-' >>! <i41<s itu! MnvKnuJ !>^1L^ s^eic 
s^iOi,iK\l i<-i si,ib!o uiteytath^n >>t Hull f/t' AS UNA b> ge~ 
noitiic PrR iiMitg \ca >i sjv^in^ ma H !/^ spmtto 

pnnK^iS: thiH «)u)d not iunphlv cfuiocciKnis IL-.lrf. 

«.ui>3tL\pjL,sKti Hiuii [.t \SD\\ait' 2 >As«Ji AMwn 
•,.ii:s.i DN \ UK f sh m n i ! 1 >nip n iS ic els The piv s.iu . t t 
iL4j[> \S DW V >s Jiwkd m Ip.d paiodsot tnm v hik 
m>iniutuiifu tlv vdN m . ufuiu in ct-iuunK PC!^ uwia liu 
.ippuiEWK EiCM\f«.Hun )/:fAM pCMVbxHulL i/^'\s: 
p] at. mid DNA e^OJ;eE^ous^J niMcd lo tumstcctcd coi!'* po^t 
tt\L coniiol g , depsiuxl m hg 2 Li}8/5!L t£} ASf f 

R<'ciu<iti i,\[>ressiot> of cmio^mous IL-lfi m llullylfi 
AS RNA tmmUictams 

Thf f xpressMAti ci HuiL-1/3 m tht L88/'> tratistcctaiit*; ^vds 
i«\ei>iiiEiJtt, J ai ilu l^NA kwl We «T!,»ui.sc,iJ iJie aniouot ot eit 
dojjeiioijN Hull. !/i UN'V c\p(c>.s.wl in fhc u.jns.{ctlcd ccfK in 
scti3K{ijafttitaiix cRT R"R itsina .jctm RNA k'\c{-, io t,*>fnp.«o 
(hiioretH ^inio^n)t^ of IJ. l^f JTR pioduct. TdtaJ kNA. was i-\ 
ijacted irons LS8 telk ctiitiiiLd L-iEliet in itkHltum ,il<Uie or m 
thepu >no^ i,^\m,ninf h liJefHEilL 1/^ L/ni!> iut S 
h nui inipljtivd h\ l^T 1>CR usms It IH puhkis spc<,ttjc ilu 
antjittiiv. moil H uiulv ^jeufni^ H>iil TitiN Lusmud >ok<.ii\tr 
a^lp)l^^.liJOll^.! iJ iti \ in aiopR-M-iui;ot li AS R\A 
Tofal RNA iivKnilic ptotijonoo) iic HL fi{! toli hue siitmilaied 
With H) fie/nil PMA f.->i 6 ii befoie ii\'\ exEK.etion setie>i js 



.)fvMtncconE(ot{,->r iL l/i <■ M^i-^^^"^f !f\- L8SA HulL-ija AS 
t).ni^iectaotN e\p((:>v>vc\i imii.!i kn^ej le\e!s i>E CiitiogenoEis IL- 
IjS RNA coinjiared with ttie L8>v/^ \>s coiiEix-l oi ttK- Un/^ 
parentai cells (Fig, 3 A), wi^ereas ail ceil lines exiiibtvedconj- 
patabifi levels of jS-acfm RNA ^.Fjg ^Bj Mo!eo<.o), these lov^ 
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IKx 4. !<. UKU^.pu 1 i) i ul»<inu ILIA nils 
5HulL-lAS ti tiivkxtints U.V>HulL lf^\S] ml US ^HeiII^ 
1^AS2 tjiujsiectams wta tulmuJ <,a\M n\ lon^iiut ntuiumt 
alone or m the presence ol >0 ttfi UPS/ad. 300 b TNKft/ml. or 
^00 U T\f'« lEB mi m Uioxwjth tf^<> i 11 l/^ ns) A^ .n jn 
t<.>tn,jl tvifrtH^i v.t.!K \Vv.a li i iiiFUilit d wiEh ''v>' I (L j/3 nil 
Atts-i siimuhi! m 1 1) 4S h Hk, ii|titijiini tS\) wlh, liuAi i d 
an(i!eM(,cli<c Dtt-inti i(K i <, und IL ]/> UEilL 1/ Ui m^lLlW 
TodefcUmtL 1,> x\ e<. ! t,d udUUn w i )<.)En\Ui 
vCtiDitug.jtion tfi 1 ihi Jisthiinin KsitLWi t» il\ /i,d 1 ii 11 3p 
BxDgenous 1L-. ljt>' add d U tiu <.uk!i) \s i ttm \ 1 hum iIk 
ceil prepafaEtOftspnor U> uuiN^EM.! 11 ]/> '-uuLnii Ti 
tesidlN iiiiciu Si M) sitow iLptt.st.iu itivi,d<tu ixun otit- o! fom 
expentneiits 1 MS 1 4.cnst(ati-.!t.uf«,<it^)tb )%tA.toicon 
taituns! a nonspeciiK, (nc»Nt(iM,> i,t.»Ei<l DNA stquvntc 
LK8VAS ULSS/S Li-iKti jiis!<lce.. i« ifh 1 ^6 iiplltfll ip \S D\ \ 
EK.«ineHi, L8SA KS'» { SS/-* iitK E( Hist< a<d vMih 4n> ip Hull 
1/)\S DNA fraiimeiiE. 



HARTWIG ET AL. 



sUihtb ti) .uSdiihHi i>o fiioiK n 10 t<> the Lijlmte m)^ 
gesuiigapiomuiCRt nhibjtorvettect ot iL-ljy AS RNA on en~ 
vU>)>en(m!» IL fjtJ RNA pfocessins che. 3A). 

H<<!iUiti i x;"' >>mj/ <>/ // / pi )Uf If •^HinulaUtl 
Hill! Ifi l^ uw-^h-iiiim 

(.i-jl (.Mtuis ucfc picpated, antl the inciubEanc-bound/cvtOMs- 





t:: :::~: : :i 1u IL-la 
esss 10(« lt-1« 
{222223 50u it.-1a 
lOOu it-ltt 
200u iL-1a 



SS2SS3 50uTNF.tt 
SSBSS!500Ul>tf^Ct 




iKn.niv^i lu a tiN IL[S\ LN^ T HolL 1, AV urns! < 
I ti)l uitur <\ t n 4>i h iti llu pu n i \ m u stiumli 

ku wu 1 Mti tlt^,^, iL tf> } udiKtu ti su Im ttpcipcil s tu hint 
'iPS nin [M (tiMOl )it! imMi i. -"iH I mi 

Vfitt unititiii n uth IJitll )> thi, ittutmK^i 1! 5* i.n 
|)ft tit tht ii m It ) till i ) St uiljt mth Ktloti, H ) 
{LN -^ASl ,n 1 LS ^As mj iu I vnh {niuiii! 

L^J^AlUK hnnMsh \ u. inlL^s ^ \S nu k <.<. her 1 tnns 
lt,<,iant!j ^.^J5; 4 J hi vonu<(^t U"i <uid TKi- a latkU to tltot a 
stiong o\ef xil !L lj8 j?roducnoa m «.oittK>ls xs ^di <is iit 1 hS/"^ 
tninijitecumis. 

ihiM i<.\(iUs<ft,n»nisttatt, ih« k<iMhihi% ol duK,d\ minbn 
if)j' tnk-> IL lj!3 evpre^iiofi usinss (.ottstittftneh *.\ 

^KC^^cd IL~ ijS AS RNA. 

hxpression of HuirM-tSil-' is impaired in 
on WF-a and JL-Ui 



IL iti h<i>, 



isG I A1 tS! il ( IL ^ 



and 



other 



m«s( ol tins rejjtiiiiuon. we tested the 
<,\{it t i) i (..M ( m tbt AS ti mt^ 

i)u mnuiit I (. \1 ( Sf twSvukiWeiti lilt, stipuifutdw^oi 
(. )1 ultDKi.! )u ttKd)ini) ni vi<.(e tviiuparihh low id moi-k 
tnnstLU,.ai Ss/'.cdts\-, 1 s^/'xJKi.'cpRSNinssHiiH [^3 AS 
liNAtlig "iK^ Hituutr piodUi^tioiKtf OM CSl- wdsfcdU!.od 
h\ >0'(~AO^ f(i tht, L^>hA AS ttmvf^-vt intson HtramlmwnftUh 
IL \n COt l/nil) f >i 4b h Ui^ ''V. Tho addition ol xva ti.d 
i!uK >t L\ogei)ous IL la tontuimd tho IL ]{■> dvptndctit 
N 5 "si t xpfewoti {^^g ^^B) In contjasl s>(tthv.M-> t (A1 
(. Si (n } <^v^ AStra«\fv».wmsstjmiiktulwjthl PS c^O /a mt 



t, ^ (\i impuiuUvifCNNt nU CM CSh ut L^>si 
fiskumt-, I SS,')HulI ]jti\SUii(Us8/~>J{iill }^^\S2um^ 
! mt\ \M.rt (.uliufod t iihci in vompku niixfutm alotit oi in 
J jxtJswnceot 50 tt^ LPS/ail. As aa internal cootroi. ceils were 
> vUmulttod with 2iH>i IL l<t /ral Altei sttrauUton t>i 4S 
ft) SN uvK h uvlMucI 1 1 ! <, t^.siea foi GM C<;^ <IJ, l\ 
1 fM f ^.M Csb m LHsJ/'slL i^i i. tu 1. 
i sititti 11 wnh a 1ft LRfs SHulL l/> \s) uui 

" ->HnlI l/^\S„ ij Jnsjt,(.U(lNvve^o immUtiKd to v.<, nij Ins, 
Juiin ik nL < [ -.itmiililcd With inuw-sing i,o(icc»ti4ii(insot 
ta !o) k u> ! c i£tah/<;d kw GM CSh e\presst<iEt d*; 
iiU J u) \ ■( ) ^ ^ptcNMOfi ot GM { SF m I Ss/^H Ij:^ \S 
stinmlittiOfi with T3Si}- -a in Uie presetiOf o! 



tiJItsti.t,t t«l!s Ittil 

iimail amouftts <j; 
L^8/MI lf^\S'' t 



t !)fmdit 



)/i vsi 

Ik kijtti ik in 
)L st)ttui!jtt- 
i th S\ \ F 



iKi 



V 1 h!!tr 1! ! (. iiu tJ LotlL \a -MU 
1 ,)\.st.d m i I. t.d 1 11 tAI ( S^ Iti„ u liU, fn ,hoM i.iMt. 
M ntJtivi, diiki nittdit ^ SIMj fioiit oni. oi thrv<. tK}xrfi(k.nti 
LSfi/-' NS, LHS/'^ <fns trjtixf*.'(.ted w Kh <t vccior cont.iininj! .3 
nottspetiiic xnonscMiNC) tonttol D\A scqtjetite L88/'>\S1 
[ S8/T ^ells tia(f,feut(.d vufii I M^ hp HuFI \(} AS D\A ii.ig 
meot Lh8 lAS; thV'? lis tuwsj.,, udwtth 4'^: bpHuIL 1^ 
AS DNA ti-a)sti)ent. 
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Ih s dm u t d jiilL 113 6 juHi nil uhtRii >U \1 
<.S}- <,^p^Ls-,i ft \ TNt- o lusUcft ( i>ttai Ki sMiti IS 
u ilK \itt IL !( I 111 jF Uiui [MU.MCSl msUotinkJI 
itiKs wt, ex4tn!ti>^J tijt. t.ti(.vt t.>! Ihh a oti i)u uvpn. <»■»)<. n 
of GM CSi in I U/^ stiotnai .e!K StnmiUtK n of I feS/S vk) 
mii v.Mh V\[ ft rt.M!liccf iit m jN>tf! 6-io tt told kmci 
producfjon i>i (rM CS! Kirnprfrcd with ^um^^5a^^on with H ifr 
ittg '"A f Xe s ton^74K tht anwunts ut alxnu ^000 pg/nil 
r»M rSJb- fiom LSb/'^ \S (.oniiol (.elK alter sttimilatioB \\i\h 
\L Ui with dhum ^(X) pg/)nJ G^t-CS^ d)t4)ned aftti sttmuld 
tKH) With TNI- ft tK>i(i ihe sdin^ tcMsj Stunuiauon 
HulL-1/^ AS fransiecf ants Willi tifrateiJ aniountso! TN.K« for 
48 h atter deieciion oj GM-CM" m the ctiltiixe supemataiif bv 
hUS-\ jostijtt 1 m a jtduccdpuxJuctionotOM ti»l- w>nipaj<;d 
With the niock-tiatisiectantstHg. >C). Ttus finding dsai- 
ORStrated that GM-CSl* expression is decreased iti a dostvde- 
pendenttashiotj m the presence at !ow amoants of endogenous 

Production of 11-6 ami IL~8 in L88/5 EullAfiAS 
ttansftictants 

To assess whether expression of other cytokmes was iif if:c)f:d 
by decieasedendctgeooaslL-l/i levels, production o) IL 6 add 
.JL-8 was cxamtfied, hi coittxast to ihe pireviods fitidinas:. syn- 
thesis of m\L f> and HiiIL-S by U8/5 AS tran^ifvet.iiH'^ s^js 
not tiegjitively affected after slimulatkin with s«ch milanima- 
tian associatiiif agents as LPS, TNJ:-«, and IL- {used as p<5s- 
itive controi) ibr48 h {Fig. 6), In tact, pixiductionof thes« two 
cyiokines appeal ed elevated compared witli U>8/5 cona olcelis 
(L88/.5 HS). 



DISCI SSION 

]L-ll?< !>lou -iU'Wi) K> bo ,t uLi«i<(l u-gtiiator ^,>l^•ktn<,• m 
nonitat .tnd tnahgnant hemaiopoiews, siuggosting that nianipu, 
laticm of IL- expression in stroraaJ cells raieht be an itifei - 
estmg app}X)achto inlinencethe bone marrow cytokine network. 
M..- 1 exerts its regulatory hmciion not only m hematopoiesis 
but also hi neaiy iiU stress situations chaIleHgin|£ the orgaiism 
ti) health and diseasiey"'" Thetefoiv, it seems to iie an ideal tar- 
get 10 be manipulated ir* vitro nndec defined conditions, ideally 
pnn i Jtd b> ail establisiiied and wel [-ciiaracieri/edcell line,-'^"'' 

Because oi the lack of gene -targeliLitgtechnob^sjiesin hitrtian 
.stem cells, modihcatiott of ll^ l^i gene expressiion in human 
cells cannot ise achieved as it has been possible in the aiurine 
s>stcn) Thcicfore, we took advantage ot tiie fact that gette ex- 
prei.»tO!i can l>c niodified bv exogenous tiucletc at idss it has 
hetn slK'vvtt thai <itfig]e-sttafldedDNA (.s<iDNA'> itthibits. Uan*. 
Liin't) of coinplnneutaiy t^NA in a i.-ell Ace system.'-^' ' -lud ihe 
^\i-tuKt ui luttiuilK ,>i..-ui-i3ii!: '\S KMA has bi-en demon 
-1) )K.i ill pi ■.k.)u<>K-. iihi citLiK >ics-^ riKNC AS mole 
tuli-v K>i>iiku-~ !tu- .~\pi.~v,K 11 i>! tlKd v<iiFe>t[H>ndiHc genes at 
ihj i),)n^L,(io!Kil Lne! Recanse naliiralh Osi.t»iing^AS HNA 
scerti to l>c a uim^nitouanaiuial Enevhjnii.into icgufatc gsmc s^x 
presS.sion, employ rnenl ol coiistitutively expre,s.sed AS UhA 



mi. 6. Frodtictiouof HuIL- 6 (A) and HuIL-S (B) in LS8/5II.-- 
fASl and L8S/51L fAS: transfect.itits aftei stitmiljiK-i) with 
II Ur. LRS. TNi a Siit-m,] ^- tl .ititmes «ue st)rmiij.ti,d 
v.uh '^f i/s LtN/ni! Ol 'iOO I (M „ n.! toi 4h h 4s an snkn- 
iiaJ s.wuv'lv,d!s wci.: aKv snntul.ncd «iib :0u U lL~\n ml 
vncie ti-Mcd l-i !i o M,d II 8 h\ 11 1<;'\ ill ) \hc dit.i Jk. 
pictcdshowdiip)b..i!.:\.ihiesia-k..iii S! M> iuiuH'tK-i! thiee 
expcnnientN L^wt \S, L>^8 ^.clls iLinsk^-iod wtih t \^(.toj 
fOiitaiaing a non^fWitK uu iis-ensyi (.(.sutn. 1 liW s-otjuencc. 
L88/ASi, L8S/5 ceils tratislected with r>6-hi. HulL-lji AS 
DNA ftaginent; L%m ceJls ti-jtnslected with 402- 

bp HulL-ij3AS DN-A fntgBient. 



molecules ap!)ears to iie an attractive approach to mauipuiate 
the expression <>)• targettsd genes. 

In the present study, human .strotmi cells were nianipulated 
ICS dipre-,", IL 1/3 AS RNA in a coiWitutiVL-fasiiion. v\ifh the 
go<j! ot dounreguUting sNidosenoUs lL-\f} cxpie-sjun thjt jhv 
alst> trtiJtiencHtglhc production <'f v yt^jkints )L->;t)i.iiod 1>\ [L 
!/■>' Tho-,taHoeApre-,-,((iru>t RNA sr>ii!ggc(iot(j(isici tosh 
oologies wa-! cboscu io acbieic con'itant intiacelluLu '\S oi 
lec !s tor a proJongedperiod ol time, which would not have been 
guatanteed with exogenous, AS RNA tre^tttnentof the eel! cul 
EUi-es. 

T«<. ^lahfeiiansfecledceii ImcscxpiessingfL-l^ AS {^N-A, 
LS8 lASl and LhS/S.AS:, were genet aied "Figs 2 and Vj and 



toame espressKm ana cytokine piwdtiction lonomag ^mow. 
1,1 I. E li 1 

f I £, X sll l/ikN \ E 1 { 

fJtvt. \S ti ) ft.cu f i i i tt f t k} 

F( K a s- H j^s !t it. I M it. It { tit 11 
rt, tJ nb I nns. IL t,\}Tt, in n ilus AS t alt, \ W 
(.It litka. It RNA. 1 (.1 thi, niciBt ii j ti n btund 

i s t) IL 1/ ji i in txptc in t nstj ra[n<,d 
t Ic 14 I xdii tki. ntals ppLditJ rad 1 lan » 

tl ! w iLt-nu J) t s fha 4"! hnr mt dUt ti n nitth i 

I J J FI 1^ dtty, t pnmmli ihi- ti f irt, I rm i 
IL 1^ J 1 / kDi m kcuk «h rt. tht pn u r J>r iL IjS i 

su 1) -> 0 jt u td r u studi s Tins in \ >i )t f n Ibt 
dtWerences ]« UNA level, but not m protem leve!. detected iti 

t tl t k Usft-i, 4") fjttrt tl h thcIL v jt 
f [ 11 II [ ■{ [ ks s)j, 1 1 St j JCfitc k 1 wfi t r thui > 
t 1 3c llol raaiiij ( ri in t*. d it i it \ d 

h Ji i > jrt i aCh)t jtH KUvt t imat 

IL U k I {,1 ■«} u rtpb>M->bi.t*. 

II \ I] n Ji St T- 1 ex nipk 

II ttijs t'eeti "ihowit thai leveN<->t i! -l :iik{ h< specitK ^niM^oin^it 
!L IRA il driNti iU\ k Uv. i in tn\ \ irh il mi iruum Mid 
!ii(i.(.[jon Til 1 iOK [XKnt utnuhkt oi iL \0 \pr v^i m 
jn stionnl JK mkIi ^ LP<^ iL l<v nt !\l n ii icK^fu.u 
vOiKtnuali MTi^Vth iJitcJ sttmuhtionv lib ui^h t t!K^<, dr ! 
v-cuksi^nuld (Uil> 5^utijy> (.«\ i.ii.(n!!t titv titlnttii m ^HlvU i iliu 

niost ij [iJKcn >uttiuljEi >n \siltt II 1 \ 

niii-ij% iniUittiOfi >l IL 5/^ m i.>i)Etol n u 

AS [! insk H))K^ho\<d lunkitu mtu is^ m JL i/djruUK 

tlOtnilj, 4i lilt, -^t I Mil! d 111 1 f! Ht ihjt ihut h a sp^CJU 

Hid ooKut utkt! H tnd li >n'.tv pi sstd AS RNA on tin, 
endogenous expression ot IL-itf. 

Ou^ nam ntwc^ totdi^jiL stuviv jstc mststfi.nctiiv, 
1 ■>! (Hi i^ Oil [n ">diu tl >iioi iu m nopoKiJt ^towthi 1 KisU 
E til nnmitt sEnuni] I)\ il ki «id I\} a s>n t^wtt ilh 
mecease. G iJsh md GM-CM^ production o{ huniatt marrow 
stromal cells; ' - ' The ixjsalts shown m hg«res 5A and C deca- 
otisttate that GM-CSF producttoti is siroti^lv twluced m LS8/5 
transtectantsiii the. presence of IL-l/^s AS RNA on simmlation 
vkUbTNbw man la Mottmct fSns mhifntumof GM CSb 
L-vpussuuifn 1 8S'^AS tntisttctantsappttrsto iit (kw^d^pcn 
dettt iiiier the iiddiJion ot titrated anioutite of exogetiotis li..- Ya 
{Hi. "'B"' Thi^ 1ci'><.di.pv.ft<i<.£«.vat a j-nacbU>fttJ G\i C^ir pjo 
k i!i k \ lK >ukl ] t. (.oniirtiKd 1 s tddmg tiKfttMng atiiountu ot 
T^^ a to stionnUt,!} >.uUuic^ {f ii> 50 

III i.i.ittrt'.i t«> di.\.r ^suJ OM { Si- p(odtKtiO(t m H W AS 
triDsktEmK piixfi)t.uon ot H ^ ind il 8 v\ is Ut\ it^d i.om 
pared witii niock cofitrois. eBpeciallv wj:ten potent stiitniiatoirs 
(.it iL 6 iiul )LS\ lodtKttoii sxtrt KfJtd t,iig fi> IIilm, lituf 
nv'ssuL'i, Mtn jtitnt,K..uljti>!\Lt!t.ti li IL I/> iti LS^?'^ l(.1I<i 
dtlntitiuu nil iu\ U t!K )i h 3lj Oiled stjimihtwn nt 

Hii) htnmu UH)io v MkhuI lwH- ' md inuitiK i oriw tnaiT>s^ 
djs Uiu [(.sijlt> mi h! ultta (hci)M >i lifiuciit > i «> 
■»\st<n3> i iJiunt studitN Jit. ni ptoi^issslo unW/i. tiii tit (.i 
m rasre detail. In pitrtictilai, tist; rolt; ot siicis tnhibitorv en- 
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m the niiu row cyiokine netwcn k. 

}ux.3>>c! II IjS |r 1 t in U ) r I rt i { t f 
v\ hiur >r>, td! k i U t IS [ I 

k(ikt,ni f,\Ml CMI) »vti)t.ic 1 i I 
mi) E *. tl 1 ttni p itn s IL lj8 <. [ 
dittitn ^ IL I p t it I d i J 

i vl i tl! KtixiiT % clh K lutlm X 1 IL ) 
I CML tsaal t it till, sii ntii 11 t t i I II a vsd } tt 
{3>l)ii 1>CML di El n t,hfc C titir i/ n }. 
(i t C ML 11 St uifsi Ut It p ) li 1 si i 3 ii c t, t i 
mductjd liie t xpuisi n )1 IL 1^ ml IL f i<. v,b 1 s<.\ 
to play a rok iti dint t, {.nt,!*. j n la lid u t th 
itidirect eitett Entxlt,tit,d i,> .tL iiial .tUs. IL i ,.j.pv..r, L h 
rectiy iticrease hematopoietic proaenitor cell proliteration and 
diMerentiatiO i su lul u «ih i %Ml: 1 t t tl 
Uit.-. n /ti 1 E% II it il i/ \S RW M 
HL s i ciM i 1 ! i Sis. 

tin] I t ! I ik 1 f J f 

mechJintsmi; m cML V\ h i\ < hnt^ i j. jiuii 1 uid ii itiv 
i^vlcdlfeS/-^ ^iuHiijf cil^iii lituti,)ni ujjojul hutiiiiiin. 
rmiopt)tt.Nts htiniTitojUtn itti ttvins<, tinMttlit)i,n!tu!U luin 
ieedei capacity \ov uonml and reiaiiL'naDi progenitor cells m 

1 !k } f . ni Hi K d UK nsli .! s !h .! it IjJ^ j 1 n s ui imjx i 
t iiti I ui t ..,iil3tin„dt v\ ! ^kjuv. pu)iU(.ti >«<^1 K m »i v > 
stft iiit! u fis 5 iii[ k ini.li! ~>\ IL lt> AS L >n*ituit,tvvoiiis,n)tia 

uisttUitnui. jiu KKt >nL ii ASRN^^i a jx ittU tfx ! to m 
hdifi tndoi, noil H !/> j f< du ti ft f j.idiKtK lu 1 n >im! 

til kt!\uKM(Si II l,(kr luiutt u3t,.jnbL nhiiKul 
h\ tmitsi! Ui in) i\l » in i t( s t..} ui { ni i > hi u. 
In 1 nii 1 t n ( \U Si lii^ ]X duUi >not il ' itt UI S 1 \ il 

If AS !J .nsk R \ il tlMl lis ism n. isi. I su.,^ s!jii„ HK^ 

3tnv.it._ii!iin> it t! ^i IL IjSihLhs liul sh nunt tlx 

iuiit-Uon d iiit4,..tit> ot ■^.s t,\jn4,vMfip '■iiotiui t. IL Ij^ \S 
RN \ i.\pii.ssn)n it( Niiotiut tell lints thai -.uppoji hrtiHiii hi. 
tiutopttfLsiM iiioii. cltKitfitK thm 1 ii\h witi dUm v.ti u KtL-ii 
zation ot the lok oi i,ttdo^eno««, 11^ IjK tn ttiah^fti mt iji,mdo 
poiesis. 
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